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Location Distance to next 
location (miles)
Bedrock
Wysox to Wyalusing 15.04 Lock Haven Formation
Wyalusing to Tunkhannock 32.85 Catskill Formation
Tunkhannock to Falls 10.85 Catskill Formation
Falls to West Pittston 10.69 Catskill Formation
West Pittston to West 
Nanticoke
16.45 Llewellyn Formation
West Nanticoke to 
Shickshinny
8.4 Catskill Formation
Shickshinny to Berwick 11.02 Mauch Chunk Formation
Berwick to West Confluence 35.01 Hamilton Group
West to East Confluence 0 Irish Valley Member Catskill
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INTRODUCTION
Small streams draining different locations with different bedrock types will deposit
sediment from that bedrock or overlying sediments (glacial) into the river. Differences
in stream sediment depend on the geology of the region, as well as human activity
that has altered the landscape (Figure 1). For example, sampling locations in the
northern part of the area of study, from Wysox to Falls PA, will likely contain glacial
sediments because this is where glaciers deposited abundant sediment. Additionally,
this is where Devonian age bedrock composed of shale and sandstone occur. This
may yield clay particles and abundant SIO2. Sampling locations in Wyoming Valley,
which is underlain by Carboniferous bedrock rich in Fe, should be influenced by acid
mine drainage. One expects to find other elements: Cu, Al, Zn, and S associated with
acid mine drainage, to be elevated too.
METHODS
Sampling locations along the North Branch were chosen from a map based on where
streams were draining different types of bedrock (Table 1 and Figure 2). Suspended
sediment was collected by kicking the sediment substrate and collecting water
samples of this sediment in bottles. Two samples were collected from alluvium on
the floodplain deposited from a flood in 2020. Coarser sediment samples were also
collected from the stream substrate. The samples were filtered so that the remaining
sediment was very fine and these fine sediments were analyzed using Bruker D-8
Focus XRD for mineralogy. Samples required pulverizing using a shatter box. In a
powdered form, samples were pressed into pellets using the 3636 X-PRESS and then
they were run through the Rigaku Supermini 200 XRF for elemental chemistry.
These samples were also analyzed using the XRD.
ABSTRACT
Suspended sediment samples were collected at various locations along the North
Branch of the Susquehanna River. Each sample was collected at the stream mouth
where the flowing water enters the Susquehanna River. Each sample was filtered to
analyze fine (clay-size) particles. The samples were analyzed using X-Ray Diffraction
(XRD) and X-Ray Fluorescence (XRF). This research was an attempt to identify trends
in sediment mineralogy and chemistry along the North Branch of the Susquehanna
River. Each of the sediment samples contained minerals illite, quartz, and kaolinite.
Samples collected from streams flowing over Devonian age bedrock contained one
unidentified additional mineral. From this study, the effects of acid mine drainage
from the stretch of the river through the Wyoming Valley, Carboniferous age rock,
could be observed with increased Fe2O3 values. Additionally, samples from the most
upstream locations were enriched in SiO2 which corresponded to Al2O3 decreases.
Overall, different sampling techniques may have obscured the expected sampling
trends in this study, however, there were several distinct relationships between
underlying bedrock geology and mineralogy/chemistry.
Sediment from 
Nescopeck Creek
Figure 1 Example of concentrated sediment plume from Nescopeck Creek, near
Berwick, showing how the sediment carried by the creek is different from the
sediment carried by the river. This is related to the bedrock it drains through and over.
Figure 2 Map showing sample locations from this study. Different colors and
symbols are used to show areas of different bedrock geology. Red squares represent
upstream locations where the streams flowing into the river flow over Devonian age
bedrock. These streams are also in a more glaciated part of the state than locations
downstream. Green triangles represent locations where streams drain Carboniferous
age bedrock. Yellow circles represent locations where streams drain Devonian
bedrock units downstream from the Wyoming Valley.
Table 1 Sample location distance (miles) relative to the next downstream sample.
This table also identifies the bedrock geology at each sample location.
CHEMISTRY (XRF)
The chemistry of the samples did not follow the expected trends. In the Wyoming
Valley (green triangles), it was expected that certain metals associated with acid mine
drainage might be elevated in comparison to locations outside of the valley. Iron,
often associated with acid mine drainage, was elevated in the Wyoming Valley(Figure
5), however, other metals did not follow this trend. Another trend that was apparent
(Figure 4) was from high SIO2 values in sediments where sediment and bedrock are
known to have high SIO2 values like the upstream locations (red square).
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Figure 3 Example of the
mineralogy found in both a
fine, suspended sediment
sample (upper plot) and
coarse sediment from
pressed pellet (lower plot).
Peaks identified in red =
quartz, blue= illite, green=
kaolinite. The unidentified
peak in the upper plot
occurs around 38 (2theta).
RESULTS
MINERALOGY (XRD)
XRD analyses were conducted twice in order to analyze the coarse sediments and
the fine sediments separately. This is generally done when quartz overwhelms
sediments. The results of the XRD analyses in the suspended sediments (Figure 3)
reveal an abundance in illite, kaolinite and quartz in all of the sediment samples.
Samples from Wyalusing, Tunkhannock, Falls, and Berwick each contained a peak of
substantial size but of unidentified mineralogy. Every attempt to identify this peak
was unsuccessful; all of the library picks were unlikely mineral candidates. Since each
of these peaks were found in sediment from streams draining Devonian age bedrock,
it may be that it possibly represents a uranium ore, sometimes associated with
Devonian rock in Pennsylvania. Despite this unique peak, the chemistry does not
provide a possible candidate or abundance in uranium.
The coarse sediment samples collected from the substrate and transformed into a
pressed pellet often showed a quartz-rich composition. In these samples, other
minerals were not distinguishable.
Figure 4 Graph showing the comparison of Aluminum(bottom) and Silica(top)
values across all sampling locations. Sampling locations are on the x-axis, 1 being
most upstream and 10 being furthest downstream. The two elements oppositely
mirror each other and are associated with clays.
Figure 5 Graph showing Fe values along all sampling locations, 1 being highest
upstream and 10 being lowest downstream. Elevated values for locations in the
Wyoming Valley due to effects related to acid mine drainage.
